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" 'USE OF BULLDOZRRS TN COBSTRUCTION. OF A NARRO-GAUGE RATLEOAD

J. K. Podol'skly

Timber industry enterprises, especlally established to be gserved by narrow— as
well as wide-gauge rellroads, are n.t fulfilling their plans because the roads &8

not being bullt quickly enough.

The timber industry

Timbe

to build roads on which to send trains into timber r
transport network vili serve a large timber area regardless of the topography.

This article will discusa uee of the bulldozer in

Bulldogzers vere used for
of the Dvinoles Truet.
article.

1 Forest Clearing

" Bulldozers vers used to fell
gauge road, Ome bulldozer felled
cicss ing * swoth 20 metors wide.
the route.

r supplies accumulate, and locomotives stand idlof.

is veceiving more bulldozers, end it will be able more speedily

eglons throughout the year. The

construction of forest roads.

road construction by the Koretsgorekly Admiristration
The expe~lence gained in thelr uae will be described in thise

trees on the planned LO-meter wide route of & narrow-
and nprooted treee on
A zscond bulldozer did
A %0 - 70 mete? interval vas maintailed betwesn the dozera.

the righ% atde of ‘he route,
the same on the lefi eide of

1f the growth along the route had an average diameter of up to 20 centimeters, the
following mann

felling ind uprooting was dcne ia the

set the cuttiny edge againet the tree
the other he put the machine in gear,

tovard a tree or group of trees, boisted the blade a

The operator directed the machine
s uigh as posaible, and then gently

er.,

With one hand he held the holsting lever, with
and gunned the motor, thus loosening the trec.
If the tree inclined forward quiockly, the operator shifted his icZ2 iuto reverse.

in falling, the tree

forcefully tears ite ructs

out of the ground.

The operator

pulls the machine dack so that tne

roots will te in front of him.

He then lowers th: dlads,

ghlits into f£irst gear,

tmrediate halt. After

staatly regulstes tine height of

and pushes the tree off to the side.
+Le blede with the hand lever.

The bulldoser operatur oozt-
If the blade should slide

up over a root system or othey felled debris,

the tulldozer shculd be brought to an

reversing & short distance, approach should be made which would

pick up the lcad from e teiter pasition.
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When the growth har an vverage dlametsr at chest height of more
than 20 centimeters, the operator tries to ugroot the tress at an angle of
45 dogrees to the level of the road. He does not necessarily take the trees
out individually, but as meny as the variety and thickness of the tree and
the root system permit, He then approaches the tree crosswise asd pushes
1t to the eidse.

To uproot hsavy trees with diameters up to 60 centimeters, loosen-
ing of the tree is done not with the canter rrt of the dlade dut with the
tip.-which 19 uore sturdy and rigid. Ir the tree camnot be pushed over,

& corner of the blade should be used to undercut it from cna or two sides.
mg -Operation cuta & pa.z-t of the roots and the tree falla.

‘Bulldor .r operators should remember that heavy trses have large

and -extensive root systems.  Such trees fall to the ground with great force
‘and’ pull the large root eystem to the surface, If the operator does not

back up quickly while the tres 1is falling; the roots may catoh under the dlade
and 1ift. the bulldozer up into the air, so that it cannot free itsslf, In such

& situation; & & setond tractor moves up to the "caught™ tractor and pulls the
ilatter loose Vith a cable. If the "caught” tractor drags the tree along with
FLET 4ty the free bull&ozsr miet . then push the tree out from under’ the blade with iis
; 'ovn bh&e.

e there. 1s 1o ‘8econd tractor , the fallen tree must be aa.vod. off ae

i clbuj 'as possible to the blade. Then & aeecond cut shou’d ba made about
& bhalf or full meter from the first and the sawed ou: portion of the tree

removed. Tha tractor should then be moved forward and tackward, and turned
to the righinr let't, until the blade is freu.

In.uprooting trees, the cperator must carefully watech the direction
in which the tree is falling, especlally in dealing /ith spruce. Under no cir-
cumstances is the {ree to ve allowed to fall on the tractor.

In ‘oute clearing, the work of one more worker is required. This
yorker carefully measures che route, sees to the stakes, markers, angles of
turn, ete.

2, Uprooting Stumps and Brush Glearing

Uprooting atumps 3¢ done the same as falling tirses wita regard to dia-
nmoeter and apesies .f stump. If the diamete. of the stumps does not exceed
20 centimeters, uprooting may be done singly or several stumps at & time.

The method is the same as in felling. The tractor nperator moves
hie aachine up to the stump, raimes the blade high enough so that the colter
osn catch the stump at or Jjust above the root, & position from whick the oclter
will be unable to slip. Thea, the cperator applies even presswe to the stump.
The motor spved i3 inoreased and the stump begins to loosen. As soon as the
stwmp 13 toru out of tae ground, the cperator reverses, drops the blade, and
pushes the stump avay.

The stump may breek off and its rocts remain in the ground. In thst
case, the root is dug out vith a sorner of the colter. Uprooting stump of a
diameter greater than 20 centimeters is dcne at an angle, as with that sige
tree.

In areas to be cleared after trees nave been cut down, ic is .esirabdble
to lsave stumps abcut cne meter higk. In general, it is twice as easy to
uproot trees as stumps, because the weight of the trunk facilitates loosening
the roots. Most stumps have to be uprooted by first undercutting them. Push-
iug away the fallon d 'bris ic an sasy task for the tractor.
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There were places on the route wiiare thaere was 2 great derl of wind-
fell. VWhen & tractor accumulaved 100 heavy a pile of vindfell, a second
tractor moved up and hWoth tractera 20ting tcgether pushed the ennvrmous plle
avay, -

Neither feliing of trees nor uprootirg of stumps should be attempted

: with 8 speeding tractor. Too much speed causes the ©.kde or cable to break,

L . 8plits the tree trunk, or causes scme other undesirable result., Any of these
4 : ‘eventvalities would harm the machine or caupe an unfortupate accident.

Brusk cutting presents no diffizulties. The operator lowers the
‘blade &6 that it ¢uts the brush et a depth of .. ~ 15 centimeters below the o
-gromd, The roots which the blade encourters 3o not halt the tractor. The M
operstor constantly regulates the position of the blade so that i1t will not "
-out too deap‘l,y into the serth, As eoon as the load has been pushed beyond
Ahe limits of the route ; the cperavor repeats.the operation,

3. Moving ‘Farth for Rallrogd Rabankments

ARG After, the route of the reilromd bed has been cleared by & bulldozer,
4% 18 clesned i 0f all végptatioh and debrias. The soil nov contains no ‘ohsuruct-
1ve bodies and’ can be_.uti;i;bd for zongtruction of the bed.

ek Bulldogers sre use in the fellowing mamer: a foreman, using & theu-
olite 'or estimating by sight, ‘oarefully marks the axis of the road with merkers
8ot every 10+ 20 meters. - Pencil notations, such as ¥ - 1.20 or K - 0.35
whick signify thet the embankment is'to be 1.20°0r '0.35 meters high, are made
on the markers., Perpendloular 1o the axis of the route, additional stakes are
i sei as guides for the tractor operator. Each stake bas & nwaber and also
A a notation of the height of the bed. When the boundary lines have been detor-
mined, the bulldozer operator tak-s careful note of the stakeslearns the height ©
of the bed, and sets to work.

The earth is taken in equal amounts from the eifas of the cleared
route by bulldozers working from both sides simultez-~ously. Both pick up
earth from the edges of the route and build up an er* wkment along the axis
of the route. After esveral of the atakos have heen pessed, one of the bull-
dozers drives up onto and along the embankment. It tamps the bed and levols
tho surface for 3 meture » the vidth of its dlada. The bulldozer moves up
and down the bad soveral iimes until the embankment attains the predetermined
height. 'The bulldozer makes the final asoraping in reverse with the bdlade
lowered

. A skilled vorkman or foreman checks the be height with ranging rods,
K moxing three sightings. If additional fliling 1is required, a second bulldozer
. Goes it. It i3 aleo well to oheck the bed with a lsvoling instrument.

Hot every bulldoter cperator can do a good Jod in leveling ths earthen
embanknent along the axis of che route. Thls job ie usually done by a highly .
expeximocad operator, who is able to determine visneldy wrat to do and vhere to «
do 1t., Bulldozer operator Peter "ereshin Proved himself an expert in this
vork. ’

Scmotimes spots are encountered vhere it is impossitle to carry out E
the levaling operstion imediately, because of the moistare in the ground. In
such a case, 1t is better to wait a day or two until the bed has dried out
somevhat,
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When an embankment had tc be made =8 kigh as 6 meters, the deposit of
sdrth onto the centér was made at & 4S-dbgree angle. Buk, the tractor %
vushed 1%s load Just as eapily as 1t did to a height of one meter. i -

Q 3 When tvo tractors are working together and the earth has to bs brought
e : up from a distance of 50 meters, the tractors work side by side, one~-half meter
apart, Thus, & nmaturél strip of earth one-haif meter wide repains between
them. . This method prevents the earth from being iost tm the sidee and permits
‘bigger loads tc be carried over the 50-meter distance. The strips of earth are
picked up later, when the excavatlon hes reachsd the depth planned tp provide
& gufficient volume of earikb.

R if the distance the earth has o be meved is less than 50 meters, the
. -.excavatlon area is d{vided in half and the tractors work at opposite ends or
~they work wherever they can, and push the eartk onto the roadbed as required,

o ) -IZ the Yed is to be raised to 2 considerable helignt and dirt is not )
i ‘avallable along'the 8idee of the route, it is sought in the neighboring o
o5 vielnity .y The seme nethod ig used. for roadbad consirnction in svawpy areas.

‘ : . In aotual practice, roadbed construction in swamry sress: wae. not alvaye
R Dol easy.  Tractors: had A1fficulty. operating there because the earth would not ‘sup-
: . . port their weight. Specisl measures, such as building gpecial émbankments o
o ...retain the water on one 8ids ard draining the roadbed ares bymesns of special

drainage ditches, vers necessary. Some. time was then permitted to glspse for

drying out the roadbed area. Thereupon, the bulldozcrs used the dried earth

for constructing the roadbed, and & permanent drainage ditoh was left along

the route.

k., Making Cuts

When the earth from cuts could not be utilized for filis; then tho
y out vas sarried out by the lateral method. The operation was begun from the
S conter of the route and vent, first in one direction end ‘then in the other, until
: the out attain.d the necesaary depth. When the cut was deep enough, the bull-
dozIr began to push the earth tc the ends nf the cut., In thie casy as in sgenexal,
fe sut vas made 1 - 2 meters wider than necessary so that the slopes of the
out could be constructed better and faster and did not require any hand labor.

* When the eart: from cute was to be used for fille, then the cut was
o cerried out by tie longitudiral method. Excavativn is carried out in eti'ips,
the earth of which ia remcved one after the other. When all stripe bave been
removed, the tractor ocuts the slopes of the cut, knocklrg the earth to the
bottom of the cut. Then the tractor cleans out the cut again, and the operatim
is finished. The drainage ditches along the roadbed are dug by hand.

Two bulldozers arrived at the Kcnetsgorskiy Mimber Administration
on i0 October 19%6. In oue montl's time, frox 15 Octcber to 15 Eovembter, -
they bad vorked 297 machine hours. In this time, they had cleared = route by .
uprooting or removing natural growth frc an area of about 190,000 aquare
moters, About 8,000 cubic meterz of heavy earth hed been bandled in excavation
and roadbed comstruction work.

Bulldozers are effective for sarth-moving during the winter, if they
are given the proper maintenance, Hovever, the scope of work undertaken shionld
not be too great, so as rot to permit the sarth to freeze, Any worX urdertaken
should be finished the same day or at the latest on the second day.
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. In Jepuery 1947,  the bulldozare of ‘the timber edministration worked
500 machins: hours. . During this: mopth; they ﬁlmrod routea uprooted atmpa, "
made’ excavetlons, and mn ombmlmente s

‘ This oxperionoe shovs that ‘lmlldozems can be utilized sucaosst‘u.l.v in
winter or summer snd that comstruction: of arrow- and wide-gauge railyosds. cen
be carrded on no m.ttar vhst the soil’is like. :
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